Comparison for immunophysiological responses of Jeju and Thoroughbred horses after exercise.
The study was conducted to investigate variations in the immunophysiological responses to exercise-induced stress in Jeju and Thoroughbred horses. Blood samples were collected from the jugular veins of adult Jeju (N = 5) and Thoroughbred (N = 5) horses before and after 30 min of exercise. The hematological, biochemical, and immunological profiles of the blood samples were analyzed. The samples were prepared blood smears then were stained and observed under a microscope. The concentration of cell-free (cf) DNA in the plasma was determined using real time PCR. Peripheral blood mononuclear cells (PBMCs) and polymorphonuclear cells (PMNs) were separated using PolymorphprepTM, and the expression of various stress-related and chemokine receptor genes was measured using reverse transcriptase (RT) and real-time PCR. After exercise, Jeju and Thoroughbred horses displayed stress responses with significantly increased rectal temperatures, cortisol levels, and muscle catabolism-associated metabolites. Red blood cell indices were significantly higher in Thoroughbred horses than in Jeju horses after exercise. In addition, exercise-induced stress triggered the formation of neutrophil extracellular traps (NETs) and reduced platelet counts in Jeju horses but not in Thoroughbred horses. HSP72 and HSPA6 expression is rapidly modulated in response to exercise-induced stress in the PBMCs of Jeju horses. The expression of CXCR4 in PBMCs was higher in Thoroughbred horses than in Jeju horses after exercise. In summary, the different immunophysiological responses of Jeju and Thoroughbred horses explain the differences in the physiological and anatomical properties of the two breeds. The physiology of Thoroughbred horses makes them suitable for racing as they are less sensitive to exercise-induced stress compared to that of Jeju horses. This study provides a basis for investigating the link between exercise-induced stresses and the physiological alteration of horses. Hence, our findings show that some of assessed parameters could be used to determine the endurance performance of horses.